The study reviews the current impression that previous infections with Hepatitis B Virus (HBV) or Epstein-Barr virus (EBV) are possible etiology for rheumatoid arthritis (RA). Patients with rheumatoid arthritis (n=100) and a control group (healthy persons, n=50, and osteoarthritis patients (n=50) were tested by Enzyme-Linked Immunosorbent Assay (ELISA) for HBs Ag, IgG anti-HBs antibodies, total anti-HBc antibodies, and IgG antibodies specific to EBV. RA patients were also tested for rheumatoid factor and C-reactive protein by latex agglutination test, total WBCs count, and ESR. The study extended from July 2016-February 2017 in Baghdad Teaching Hospital, Baghdad/ Iraq. The results revealed that differences in antibody titers of HBV markers (HBs Ag, IgG anti-HBs antibodies, total anti-HBc antibodies) in serum of RA group and control group were statistically not significant while the mean antibody titers of IgG antibodies for EBV in RA patients was higher than that in control group and the difference was statistically significant (P < 0.05). EBV infection might be a possible factor in pathogenesis of RA, while the role of HBV infection is not evident.
INTRODUCTION
Rheumatoid arthritis (RA) is a chronic systemic inflammatory disease that primarily affects the synovial membranes of multiple joints in a characteristic fashion 1 . Despite intensive research over many decades, the cause of RA remains unknown. Three sectors of interconnected research are currently most encouraging: genetic elements, autoimmunity and immunoregulatory abnormalities, and possible microbial infection 2 .
Microbial infections are regarded as the major environmental factors that may cause inflammatory arthritides in genetically susceptible persons 3 . Numerous studies have demonstrated that some microorganisms might be related with the pathogenesis of RA through their previous or their chronic infection 4 .
Many clinical and laboratory methods used to find the role of microorganisms in the pathogenesis of RA. However, direct isolation of the microorganisms from the synovial tissue or synovial membrane almost always was negative or lacks the reproducibility 5 . Many investigators demonstrated the presence of deoxyribonucleic acid (DNA) or ribonucleic acid (RNA) of some microorganisms in the synovial tissues including the synovial membrane or synovial fluid using polymerase chain reaction (PCR), southern blot hybridization technique, and some other advanced nucleic acid detection methods 6, 7 . Studies on the synovial fluid clarified that antibodies against some microorganisms could be detected in RA patients and their titers were higher than their corresponding in the control group 8 . Some studies showed that some microorganisms could be detected in the blood of patients with RA, while some investigators showed that the antibody titers for some microorganisms in the serum of patients with RA are higher than those in the control group 9, 10 . Many viruses are implicated in the etiology of RA; the most proposed to play a role in RA, include: Hepatitis B virus, Hepatitis C virus, Epstein -Barr virus, Retroviruses, Cytomegalovirus, and Human parvovirus B19 11, 12 . The study protocol also included: serological tests for detection of rheumatoid factor (RF) and CReactive Protein (CRP) by latex test, hematological tests to enumerate the total WBCs count (cell count/ mm3 ) using hemocytometer manual cell counting, and measurement the erythrocyte sedimentation rate (ESR mm/hr) by westergren method.
METHOD
Data have been analyzed statistically using SPSS program ver.10. Results were expressed using simple statistical parameters such as mean ±SD. Analysis of qualitative data was assessed using ×² Chi square test. Analysis of quantitative data was estimated using t-test and ANOVA (analysis of variance). The strength of linear relationship between X and Y variables was determined by sample correlation coefficient (r).
RESULTS
The RA group involves 100 patients with rheumatoid arthritis; their diagnosis based on the American Rheumatism Association 1987 revised criteria for the classification of RA. The frequency distribution of these criteria in the RA group is demonstrated in table (1).
Other clinical features revealed that only 31 RA patients (31%) have extra-articular manifestations, only 3 RA patients (3%) have other autoimmune diseases (one patient with systemic lupus erythematosis, while the other two with insulin dependent diabetes and alopecia areata; depending on history taking), while of the O.A. control subgroup, only one patient (2%) have autoimmune disease (vitiligo). Of the RA group, 15 patients have joint effusion (15%), while the O.A. control subgroup only 2 patients (4%) have joint effusion.
The RA group involved 100 patients, their age ranged between (16-76 years); with mean age (44.8 ±10.2 years). The age of highest incidence is between 35-40 years. There were 82 females and 18 males with female to male ratio was (4.5:1.0) as shown in figure (1).
In the RA group the rheumatoid factor was positive in 88 patients (88%) as mentioned in table (1), while it was positive in only one O. A. patient subgroup and none in the healthy control subgroup (P<0.0001). 
Males Females
The results revealed that CRP was positive in 89 RA patients (89%), and negative in 11 RA patients (11%). The CRP was positive in 2 patients with osteoarthritis (4%) and negative in 48 (96%) patients with osteoarthritis, while all the healthy control subgroup was negative. There was statistically significant differences between the RA group and the control group (P<0.0001), table (2) .
The mean of total white blood cells count in the patients group (RA) was 6. The Seroprevalence of IgG Antibodies specific to EBV in RA group and control group clarify that the mean absorbance value for the RA group sera measured at 450 nm was 0.7569 (±0.1892); while those for the healthy control subgroup and O.A. control subgroup were 0.6723 (±0.1329) and 0.6962 (±0.1059). This difference between the RA and control groups was statistically significant (p=0.005), figure (5). The results showed non-significant positive correlation between EBV antibodies and other parameters as shown in table (4) .
DISCUSSION
Rheumatoid arthritis is not an infrequent disease in Iraq; it was observed in about 1% of Iraqi people 13 . In our study the age of highest incidence for RA patients is at the fourth decade (35-40years), while abroad studies had diverse data for the predominant age of disease [14] [15] [16] .
Female to male ratio in this study was 4.5:1 which indicates female predominance. Many other studies revealed almost similar results 17, 18 . Over presentation of women of RA is mostly linked to sex and hormonal predisposing factors 19 .
Past hepatitis B infection and vaccination against it have been implicated in the potential triggering or flare of some autoimmune diseases, including rheumatoid arthritis (RA) 20 .
T h i s s t u d y d e m o n s t r a t e d t h a t seroprevalence of HBs
Ag, anti-HBs antibodies, and anti-HBc antibodies were of low antibody titers in RA and control groups. There were no significant differences between RA and control groups. Kurbanov SA, et al., did not find specific markers of HBV infection, which is in accordance to our results in that HBV is not a probable causative agent of RA. However, vaccination against HBV may be associated with the development of RA, which might represent the activation of RA in genetically susceptible individuals 21 .
Maillefert et al., detected the development of RA in six patients, 2 months following hepatitis B vaccination 22 . On the contrary to these result, Elkayam et al. did not notice the development of RA in 44 subjects receiving hepatitis B vaccine 23 .
There might be no link between HBV, weather past infection or vaccination with the development of RA. An alternative hypothesis supposed the presence of a link, thus a single or more peptides of HBV might bind to MHC class II molecules in a genetically susceptible patients leading to triggering RA 24 .
Our study revealed that the mean of IgG antibody titers specific to VCA of EBV in RA group was higher than in control group. The results were The numbers represent the correlation coefficient (r factor), r = +1 Perfect linear correlation, r = -1 Perfect inverse linear correlation, r = 0 No linear correlation L o n g i t u d i n a l d a t a o n R A p a t i e n t s demonstrated a non-significant positive correlation between CRP and EBV antibody titers (r =0.231). All other inflammatory markers done in the study showed almost similar results; like ESR, and WBCs count in blood. Other clinical features and parameters used in the study like number of inflamed joints, presence of extra-articular manifestations and joint effusion, age, sex, smoking, and allergy; did not show any significance in relation to anti-EBV antibody titers. So EBV might trigger the disease but has no effect on the next steps in pathogenesis of RA, or on the activity of the disease.
In conclusion this study gave rise to that the rheumatoid factor were higher in RA patients than in control group. There was a significant difference of IgG anti-EBV (anti-VCA) in RA patients compared to control group which indicated that previous infection with EBV may trigger RA.
The antibodies to Hepatitis B virus, were very low in RA patients as well as in control group, thus this virus might have no role in RA.There was no correlation between IgG antibody titers against EBV in serum with some parameters like RF, CRP,ESR, WBCs count in blood or synovial fluid , which indicated that this virus if play a role in RA, have no effect on the next steps in pathogenesis of RA.
CONCLUSION
So further studies including large sample size of cases are needed to reveal specific link between various infectious agents and RA.As well as molecular techniques including PCR and DNA hybridization test should be introduce for detection of viral infections. In addition to that searching for other autoantibodies rather than RF, like antinuclear antibodies and anti-keratin antibodies and study their association with features of infection in RA patients.
